Weighed inventory of food
This is a system of cummulative weighing where each item is weighed before being eaten, and the waste food is also measured. A record is kept of any foods eaten outside the home.
Nutrient intakes are calculated from food intake data tables: for foods not listed, values are obtained from other published data or from manufacturers' information. This method has many advantages (Darke et al. 1980, Morgan, 1980) . It can be carried out successfully by the subjects themselves with the minimum of supervision. A weighed inventory of food is also fairly accurate, reliable and practical, and has a high degree of reproducibility. Household measures can be used if the utensils are going to be calibrated or standardized values used; this obviously increases subject co-operation (Nelson & Nettleton, I 980). Small representative samples can be surveyed using this method.
It does, however, have some limitations. It can be tedious for some subjects and requires a high degree of motivation if carried out in the subject's normal environment (Acheson et al. 1980; Nelson & Nettleton, 1980) . It tends to be more biased towards the more numerate and literate people and so may not be a random sample (Nelson & Nettleton, 1980) . There may be an alteration in eating habits, because the subject must weigh food, and this could mean the results are not a true reflection of the normal situation. Some loss of accuracy can arise from the subject weighing the food himself, the food tables used for calculation and the fact that 
Bomb calorimetry and chemical analysis of duplicate food samples
The subject is asked to prepare duplicate meals where all raw ingredients used in the preparation of dishes are weighed. The method of cooking, weights of cooked dishes, the portion eaten by the individual, waste and any details of brand names are recorded. The duplicate meals as eaten are collected and frozen. The length of time of the study can vary between 24 h and 7 d.
If the samples are subjected to bomb calorimetry this will measure the energy of the meals. The foodstuff is placed in a chamber and ignited; all organic material is burnt and the heat liberated can be measured. Heats of combustion of the three main composites-carbohydrate, fat and protein-are known as the Atwater factors.
Chemical analysis can also be carried out on the sample to determine nutrient composition. Here the energy intake is expressed as kcal calculated from the Atwater values, e.g. fat energy = 9.3 x fat (g) This method is very accurate and can be used for individuals, not just groups. It can be useful if an individual's intake at a particular time is required. However, the limitations can outweigh the advantages. The duplicate sampling method requires a high degree of motivation from the subject and is very likely to affect normal eating habits. It is time-consuming and tedious because of the complexity of the collection and analysis of the data, and is very costly for the actual data collected. Factors of digestibility and utilization must also be applied to determine net intake of nutrients (Marr, 1971; Acheson et al. 1980; Morgan, 1980) .
Conclusion
General. Money, time and personnel are frequently the major constraints determining which method is used (Morgan, 1980) . The improvement and development of methods are hampered by:
I. Reliance on the quickest and cheapest techniques 2. Negative attitudes towards dietary surveys as tools in the assessment of nutritional status 3. Lack of imagination. Despite requiring a detailed interview and estimation of quantities consumed, the dietary recall method is very useful for studies of few subjects seen repeatedly, or a single history from a large sample. It is quick, requires relatively little time to analyse and is easy to implement. Dietary recall is very useful when determining dietary intake in a clinical situation, for example, when a large sample must be interviewed in a short time to assess intakes.
The weighed inventory method is less onerous than the duplicate sampling method and can be carried out by the subjects themselves with the minimum of supervision. It is of major value in accurate large-scale epidemiological studies.
The duplicate sampling method is by far the most accurate, but, because of the time and motivation needed to complete it, is suited to small groups of volunteers. It is of most use when an accurate assessment of an individual's intake is needed, for example, in investigative or metabolic research (Marr, 1971) .
Assessment of nutritional status. One area where the assessment of nutritional intake can be important is in the clinical situation. It can be discussed in the context of the total nutritional status of an individual. The latter is assessed from information of four types: 
VOl. 4'
The assessment of nutritional status in man Folate Other risk' patients using the four tests above. We have designed a nutrition chart to assess nutritional status and monitor the patient's progress (Table I) . The best initial assessment to tell whether a patient is 'at risk' or not, is by using the eye. Obviously if a patient has protruding ribs or other signs of malnutrition, then careful monitoring must take place.
The dietitian carries out a dietary history and monitors nutrient intake. If the patient is eating, a chart is placed on the end of the bed to record all food eaten. The portion sizes are known from standard hospital weights and the nutrients are calculated from food tables. Alternatively, if the patient is being fed enterally or parenterally, the intake can be calculated from the proprietary product data.
For anthropometry, the arm circumference is correctly measured at the midpoint of the upper non-dominant arm, between the acromial process of the scapula and the olecranon process of the ulna. Skinfold thicknesses are taken at four sites-triceps, biceps, subscapular and suprailiac-using calipers. Standard equations are used to calculate percentage body fat (Durnin & Womersley, 1g74) , mid-arm muscle circumference and lean body mass. Anthropometric measurements provide information about the chronic nutritional state of the patient.
Biochemical data, in particular serum albumin, serum transferrin, haemoglobin, urea and nitrogen balance, provide us with some indication of the current state of protein synthesis in the body. From the initial data a programme for nutritional support can be implemented. T o ensure continuous monitoring, a protocol has been designed giving the frequency at which measurements are to be taken ( Table 2) .
Thus the assessment of nutritional intake can be seen in the wider clinical context. Monitoring of the total nutritional status of a patient can help recovery; therefore, the nutrient intake is one important facet of this assessment, whichever method is used.
